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This is a Library Circulating Copy which may be borrowed for two weeks. ~-The more interesting structure of the SF 4 3 molecule is seen in Figure 1 and might be considered "nearly octahedral." That is, its geometry is roughly approximated by the removal of two adjacent F atoms from the SF 6 structure. However, there are significant deviations from the octahedral model. which Martin and co-workers have found to be very useful as a reagent in the dyhydration of alcohols, and to react with amides and amines 6 in a unique manner. These recent developments certainly suggest that hypervalent sulfur compounds have a rich chemistry, only the surface of which has been touched to date. Although the addition of polarization functions to the basis will significantly lower the total SCF energy, this can sometimes yield bond distances significantly shorter than experiment. The effect of electron correlation is then to lengthen the bond. distances, ultimately bringing them into close agreement with experiment.
For H 2 s, the hydrogen scale factor was optimized to yield s = 1.19 at the experimental geometry. Using this scale factor, the total SCF energy was then minimized with respect to the bond distances and bond angle. As seen in Table I Note that in Table I Although we have not pursued this point further, it would fall 26 within the realm of possibly using the "force method" of Pulay. The orbital energies of SH 2 , SH 4 , and SH 6 are shown in Table   III , which gives results with and without polarization functions.
Perhaps the first point to be made is that the ordering of the orbital energies is produced correctly without S d functions or H p functions. Since all three molecules have one occupied molecular orbital with a significantly higher orbital energy than the others, the nature of these HOMO's is an important consideration in any future discussions of the reactivities and electronic spectra of SH 2 , SH 4 , and SH 6 . For H 2 s, Table IV shows that the 2b 2 orbital (£ = -.0384 hartree) is almost entirely sulfur 3p. On the contrary, the 6a 1
is primarily the symmetric combination of axial hydrogen ls orbitals. For SH 6 , the highest occupied MO is the doubly degenerate le (£ = -0.348).
. g Inspection of Table IV indicates that this le orbital is preg dominantly H ls in character, with a noticeable sulfur 3d population.
In conclusion, the HOMO's of the two hypervalent molecules are qualitatively linear combinations of hydrogen ls orbitals, while for H 2 s the H ls orbitals become a part of the lower lying MO's.
Molecular Properties
As a final comparison of the three molecules, a number of oneelectron properties have been calculated for SH 2 , SH 4 , and SH 6 .
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These are summarized in Table V ,_. 
F'
)(BL 748-4\4! 
Fi9· 1 P------------------LEGALNOTICE--------------------~
